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This article reports on a study of research needs and learning prefer-
ences of graduate students at a public research university. A sequential 
exploratory mixed-method design was used, with a survey instrument 
developed from an initial qualitative stage. Significant differences were 
found between master’s and doctoral students’ and on-campus and on-
line students’ confidence with several research skills. Graduate students 
overall prefer asynchronous online options and in-person workshops over 
synchronous online instruction and in-class presentations for learning 
research skills. The article concludes with a discussion of the value of 
the sequential exploratory mixed-method design for informing practice 
at an individual institution. 
Introduction: Background and Research Questions
As part of their preparation to become independent scholars and professionals, gradu-
ate students are expected to follow a research path that is largely self-structured and 
that pursues questions that are specialized and original.1 Graduate students may find 
it difficult to live up to this expectation for a variety of reasons. Because undergraduate 
research experiences vary widely, graduate students may not be prepared for graduate-
level research when they matriculate.2 Once in graduate school, students do not always 
learn the skills they need to do independent research through their coursework.3 Many 
faculty members assume graduate students already know how to do research, and thus 
do not emphasize the acquisition of research skills in their roles as teachers and advi-
sors.4 Graduate students are more likely to ask for help from their professors than from 
librarians, but academic programs do not always provide help in acquiring the skills to 
perform effective literature reviews and to engage in other research activities.5 Further, 
graduate students bring to their programs a variety of prior experiences, career goals, 
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and expectations. A doctoral student who is preparing for a career in academia will 
likely have different experiences and needs than a student in a professional master’s 
program when it comes to developing his or her research skills and agenda.
These realities present a challenge for libraries in supporting graduate students. 
Common library instruction formats, such as one-shot sessions and orientations, are 
often ineffective for graduate students.6 Although librarians may work with graduate 
research methods classes, students often take these at the beginning of their time in 
graduate school, long before they begin work on a dissertation or thesis. Additionally, 
the fact that many graduate degree programs are now offered either partially or fully 
online means that there is a growing group of graduate students who may never set 
foot on campus but who have distinct research and information needs that libraries 
should support.
This paper presents the results of a study undertaken to help one library better support 
its graduate students’ research needs in this complex landscape.7 Ohio University is a 
public research university in Athens, Ohio, with ten academic colleges offering graduate 
degree programs, several of which are taught fully or primarily online. The number of 
graduate students enrolled for the spring 2014 semester was 4,703, excluding medical 
students.8 It has been a strategic priority for the Ohio University Libraries to expand 
its support for graduate students, but Ohio University librarians have been uncertain 
about how to translate this into their day-to-day liaison activities. With only seventeen 
subject librarians, many of whom have multiple subject assignments and additional 
library responsibilities, it is difficult to support the breadth of graduate research projects 
across campus through individual reference consultations and course instruction. Anec-
dotal data shared among librarians and gathered in the libraries’ reference transaction 
statistics suggest that graduate students across disciplines need help gaining many of 
the same research skills, and thus one approach might be for librarians to collaborate 
on developing a unified program for providing support and instruction to graduate 
students across campus. However, library workshops were abandoned several years ago 
due to perpetually low attendance, leaving librarians wary of trying this strategy again.
Deciding that more data were needed to inform future efforts in this area, the authors 
of this paper undertook a sequential exploratory mixed-method study of graduate 
student research needs across their institution. The study was designed to provide 
evidence that could inform subject librarians and library administration on both the 
types of research needs graduate students have as well as their preferred format for 
learning research-related skills. The following questions were used to guide the study: 
• RQ1: What are the self-identified research needs of graduate students at a large 
public research university? 
 □ RQ1A: Do these needs differ between on-campus and online students?
 □ RQ1B: Do these needs differ between master’s and doctoral students? 
• RQ2: How do graduate students prefer to learn research skills?
 □ RQ2A: Do these preferences differ between on-campus and online stu-
dents?
 □ RQ2B: Do these preferences differ between master’s and doctoral students? 
In addition to discussing the results of this study, this paper will reflect on the 
value of the sequential exploratory mixed-method approach to understanding local 
user needs, which may be of use for other libraries considering employing a similar 
approach to understand a segment of their own user populations. 
Literature Review
Librarians have long been interested in offering services specifically tailored to the 
graduate students at their institutions. In 1976, Eldridge Smith introduced a series 
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of articles in College & Research Libraries on services to the “graduate community” by 
noting that it had become “insufficient” for university libraries to support graduate 
students by building robust library collections.9 In the intervening years, many librar-
ies have sought to learn about the challenges that their graduate students have faced 
as they learn to find and use information in pursuit of their research projects. Of late, 
there has been a growing interest in understanding how academic libraries can sup-
port graduate students in all aspects of their research, and in meeting the needs of the 
growing population of students who take classes online. 
Challenges in Finding and Using Information 
Recent studies of graduate students show a strong preference for easily accessible 
online resources and frustration with the complexity of accessing needed resources 
online and through library-based subscriptions. Graduate students often begin research 
tasks with a Google search and show affinity for Google Scholar as an easy-to-use and 
useful tool for identifying research sources.10 At the same time, graduate students 
report dissatisfaction with library-based research tools even as librarians have sought 
to improve the breadth of resources available online to their patrons. When asked 
about their research challenges, Georgetown graduate students expressed frustration 
at the process required to find the full text of journal articles and books in the stacks, 
a concern echoed by the nontraditional graduate students at Adelphi University and 
graduate students who had completed a literature review workshop at Oregon State 
University.11 Unfortunately, this lack of ease with library tools and preference for easily 
accessible information can cause students to ignore valuable resources that are difficult 
to access in favor of those that are easier to find.12 
Once they have identified sources of information, researchers must decide how to 
organize information so it will be accessible as they write up the results. While there are 
now many citation management tools to automate this process, many graduate students 
say they do not use these tools, as they can be difficult to integrate into their workflow. 
In a multi-institution study of science researchers, Niu et al. found that only half of 
the respondents kept a “bibliographic database” of research materials.13 Humanities 
students interviewed at Cornell and Columbia universities indicated that while they 
wanted to use citation tools, they did not often actually use such tools during their own 
research projects.14 Melles and Unsworth surveyed participants in a literature review 
workshop and interviewed both graduate students and academics to understand their 
decision-making process about citation tools. They found a reluctance to begin using 
new tools, given the high time-cost of adapting their existing research materials and 
information management process.15 Citation management is a likely contender for a 
library-based workshop, given librarians’ familiarity with such tools and the students’ 
presumed need to develop their own information management systems. It appears, 
however, that not all students consider learning such a tool to be a priority. 
Challenges throughout the Research Cycle
While most research on graduate student needs has focused on finding and managing 
information, some libraries have investigated ways to support students in all aspects of 
the research process. At the University of Michigan, for example, a survey of graduate 
students in the humanities revealed strong interest in learning more about the process 
of publication. Panel sessions with faculty members ultimately proved to be a draw for 
graduate students.16 The University of Denver has offered workshops on grant funding 
for graduate students. Focus groups held with attendees of these workshops indicated 
that the content was well received in an environment where students felt unable to find 
the funding they need for research and struggled to understand the process of winning 
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grant funding.17 A survey of graduate students at nine different Canadian universities 
found that 90 percent of students were confident in their ability to manage the data 
they collected for research projects. Yet 14.2 percent said they needed to recollect lost 
data, and 17.2 percent said that they had lost data files.18 In a recent survey at Rutgers 
University, graduate students demonstrated interest in workshops on several research-
related topics, including finding materials, identifying grant funding, data analysis, 
and formatting dissertation documents. Interestingly, the same study also included 
interviews with graduate program directors who expressed interest in workshops on 
the discovery of information and issues of plagiarism and ethics, topics that garnered 
little enthusiasm among students surveyed.19 This disconnect raises the question of 
whether students will find the training they need to conduct research in their courses 
or through their academic departments. For students who are not able to learn these 
research-related skills in their coursework or departments, library support services 
may serve as a means to building these academic skillsets. 
Library Outreach to Graduate Students 
Recognizing that graduate students may face challenges as they develop into in-
dependent researchers, many libraries have offered learning opportunities to help 
graduate students develop the skills they need. At some libraries, this takes the form 
of workshops, like the Savvy Researcher series at the University of Illinois at Urbana-
Champaign,20 the Graduate Library User Education series at the Georgia Institute of 
Technology,21 or the library training program for ABD distance doctoral students at 
Nova Southeastern University.22 Instruction may also be integrated into the students’ 
regular coursework, through online tutorials,23 or through librarians’ direct contact 
and consultation with students either in person or online as the number of online 
graduate students grows.24 
For online students, the library website often serves as the primary means of contact 
with and information about library resources and offerings, which could leave students 
unaware of the full range of resources available to them. Like their counterparts in on-
campus programs, graduate students in online programs report challenges in accessing 
the full text of journal articles. For students in the Graduate Social Work program at 
Marywood University, this proved to be true even when students reported that they 
had received instruction on how to use library resources. Also like their on-campus 
counterparts, online graduate students can be unlikely to ask for help from librarians, 
except as an option of last resort.25 
Graduate Perceptions of Library Support 
In seeking to offer support for graduate students who face challenges throughout the 
research cycle, some libraries have run into difficulties connecting services with their 
intended audience, with graduate students ultimately proving to be “misunderstood, 
elusive or hard to reach.”26 There is evidence that graduate students do not think of the 
library as a place to turn for assistance when they meet research challenges. Fleming-
May and Yuro’s focus groups with graduate students indicated that students were not 
sure librarians could offer appropriate assistance, believing that they should be able to 
do research-related work independently.27 This emphasis on self-sufficiency can also 
be seen among graduate students at Georgetown, who “prize their capacity to do the 
work independently, or perceive a lack of subject expertise in those available to help 
them,” and students at Oregon State University, who learned library-related research 
skills on their own.28 When asked in a survey about the importance of different library 
services, graduate students at Notre Dame ranked reference assistance and subject 
librarian services as least-used and of low importance.29 Ismail’s study of help-seeking 
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by graduate students found that adult learners generally did not seek assistance from 
librarians, preferring instead to ask classmates or instructors.30 Even when relevant 
support is offered, students may not be aware of the services available to them through 
their library. Interviews with graduate students at the University of Colorado-Boulder 
that were intended to solicit desired service offerings showed that at least some of the 
requested support was already available through the library. Some of the participants 
indicated that they would not have thought of the library as a “place to turn for such 
support.”31 This lack of interest in or knowledge of library-based support may have 
less to do with the library or librarians, but instead be due to the students’ experiences 
with their department, which serves as the center of their academic lives.32 Any effort 
to offer support services to graduate students must contend with these attitudes and 
fit into graduate students’ academic lives as seamlessly as possible. 
The literature shows a wide range of ways that libraries have sought to support 
graduate students as they develop into independent researchers. Less explored, how-
ever, is the question of to what extent graduate students struggle with each aspect 
of the research process, and whether the formats in which libraries offer instruction 
match the preferences of graduate students. The present study seeks to build on this 
literature in two ways: 1) by exploring the range of graduate students’ research needs; 
and 2) by identifying how graduate students, whether on-campus or online, in mas-
ter’s or in PhD programs, prefer to receive instructional support as they develop into 
independent researchers. 
Methodology 
Mixed-Method Design
The goal of the present study is to better understand the research needs and learning 
preferences of the graduate student population at Ohio University to determine the best 
means of addressing those needs. Previous library-based surveys of graduate students 
have focused on perceptions of the library’s resources, spaces, and services, or on the 
information-seeking and collection stages of the research process.33 Because the pres-
ent study’s research questions are broader in nature, a research design was selected 
that would allow the researchers both to explore the authentic experiences of graduate 
students at Ohio University and to gather feedback from a large number of students. 
To that end, the study employed a sequential exploratory mixed-method design, in 
which an exploratory, qualitative stage was followed by a quantitative second stage. 
Sequential exploratory mixed-method design is frequently used by researchers seek-
ing both to explore a phenomenon and to understand how the findings of qualitative 
research are distributed among members of a population, often by creating a new survey 
instrument.34 This method allowed the researchers to use focus groups and interviews 
to learn more about the experiences of graduate students as they learn to do research 
and to build a survey based on the qualitative data that shows the distribution of those 
experiences throughout the population. 
Qualitative Methodology: Focus Groups and Interviews 
Qualitative Data Collection 
The initial stage consisted of focus groups with on-campus students and individual 
interviews with online students. After securing Institutional Review Board (IRB) ap-
proval, an e-mail was sent in June 2013 to all graduate students asking them to fill out a 
form on the library website if they wished to participate in the study. Interested students 
were contacted to arrange a time to attend a focus group or meet for an online interview. 
On-campus participants (n = 25, over 6 focus groups) received a $10 gift card to the 
university’s dining facilities, as well as refreshments during the focus group. Online 
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students (n = 9) earned a $15 credit in their student account with the bursar’s office. The 
same questions were posed to both groups (see appendix A). The focus groups were 
recorded and transcribed by members of the research team. Interviews with online 
students were conducted via the chat function in Adobe Connect, which provided an 
automatic transcript. 
Qualitative Data Analysis 
The qualitative data were analyzed using the applied thematic analysis (ATA) ap-
proach described by Guest, MacQueen, and Namey.35 Like grounded theory, ATA 
allows researchers to examine their textual data to build an understanding of the 
themes contained therein. However, ATA places less emphasis than grounded theory 
on building a theory using those data. Using ATA in this study enabled the research-
ers to conduct an exploratory analysis of the interview and focus group results to 
understand what challenges participants faced and skills they needed to learn to 
do research.
After transcribing the focus group recordings and collecting the text from the Adobe 
Connect interviews, each researcher reviewed each of the focus group and interview 
transcripts, identifying challenges faced by participants as they developed their own 
research skills. Other themes were also noted as they arose, such as problems students 
had encountered with their academic programs and intellectual and personality traits 
that they considered important for researchers to possess. 
The researchers met to compare analyses and flesh out understandings of how iden-
tified themes overlapped or diverged. This led to the development of a codebook in 
which consistent language was used to describe each theme. Each interview and focus 
group transcript was then recoded using Dedoose, a web-based qualitative analysis 
tool. For the second analysis, the responses of each focus group participant were col-
lected into single documents to analyze responses by individual student. 
Quantitative Methodology
Survey and Sampling 
Using the themes developed from the qualitative stage, the researchers developed an 
18-question survey in Qualtrics (see appendix B). The survey asked students to rate 
their confidence in their ability to complete a number of research-related tasks and 
their preferences for learning new skills related to their research. The survey also 
contained questions about the students’ use of technology and citation software for 
research, access issues and general satisfaction with the library, and how well they 
felt their undergraduate and graduate programs had prepared them for research. 
These latter questions, however, fall beyond the scope of the specific research ques-
tions of this paper. 
During the spring 2014 semester, an e-mail list of all currently enrolled graduate 
students was obtained from Ohio University’s Office of the Registrar, along with 
data about academic college affiliation, program, degree sought, and on-campus or 
online status. Given this access to the entirety of the study population, this study 
used saturation sampling, a strategy in which all members of a population are sent 
the survey instrument rather than seeking a sample.36 Conducting an online survey 
means confronting nonresponse bias, or the possibility that respondents will differ 
from nonrespondents in ways that will render the results invalid.37 Therefore, it was 
decided that saturation sampling, rather than selecting a sample of the population, 
would yield the largest and most representative sample of the student population 
in our results. 
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Participants 
The survey was distributed in April 2014. A link to the survey was e-mailed to every 
graduate student enrolled on the main campus (n = 2,840) and in online programs 
(n = 1,646), for a total of 4,486.38 The survey remained open for one week, with a 
midweek reminder sent out to those who had not yet completed the survey. Re-
spondents were given the opportunity to register for the chance to win one of ten 
$50 Amazon Gift Cards. 
Of the 4,486 students contacted, 842 started the survey by completing the first ques-
tion indicating their consent to participate. In total, 803 participants continued on to 
answer subsequent survey questions, resulting in a final response rate of 17.9 percent. 
Overall, the survey participants resemble the student population in terms of academic 
college affiliation, with some differences in on-campus versus online enrollment and 
degree sought. Table 1 shows the distribution of the survey participants by graduate 
college. Arts & Sciences students are overrepresented by 5.82 percent, while Business 
students are underrepresented by 4.95 percent. The other colleges show participation 
rates within 2 percent of the population rate. On-campus students are overrepresented 
compared to their peers in online programs, with on-campus students making up 12.03 
percent more of the participants than the overall population (see table 2). Finally, doc-
toral students are somewhat overrepresented among the survey participants, making 
up 7.37 percent more of the participants than their rate in the population (see table 3). 
TABLE 1
Distribution of Graduate Student Population and Survey Participants,  
by Academic College 
College Number 
of 
Graduate 
Students 
in College
Percentage 
of Total 
Graduate 
Student 
Population
Number 
of Survey 
Participants 
From 
College
Percentage 
of Total 
Responses
Over/Under 
Representation 
of Population 
in Survey 
Arts & 
Sciences
700 15.60% 172 21.42% 5.82%
Business 680 15.16% 82 10.21% –4.95%
Communication 192 4.28% 42 5.23% 0.95%
Education 718 16.01% 143 17.81% 1.80%
Engineering & 
Technology
426 9.50% 61 7.60% –1.90%
Fine Arts 245 5.46% 35 4.36% –1.10%
Graduate 
College*
132 2.94% 9 1.12% –1.82%
Leadership & 
Public Affairs
69 1.54% 17 2.12% 0.58%
Health 
Sciences & 
Professions
1,207 26.91% 210 26.15% –0.75%
International 
Studies
117 2.61% 32 3.99% 1.38%
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Results
Research Question 1: Identifying Research Needs 
The first research question seeks to discover graduate students’ self-identified research 
needs and whether these needs differ between students in on-campus and online 
programs, and in master’s and doctoral programs. 
Focus Group and Interview Results 
In focus groups with on-campus students and interviews with online students, par-
ticipants were asked about challenges they have faced in learning to conduct research 
and the skills they believed they would need to learn to become effective and efficient 
researchers. The students described a wide range of challenges and skills; however, 
the largest areas of concern were finding and accessing library materials, developing 
a literature review, collecting and analyzing data, and developing the intellectual and 
personality attributes they would need to succeed, skills beyond the scope of traditional 
library instruction. 
Finding and Accessing Research Materials 
Twelve out of thirty-four students in the focus groups and interviews described dif-
ficulties with accessing research materials via the libraries’ subscriptions. For three 
students, this was a technical problem with the proxy log-in system that allows access 
to materials from off campus. Eight students specifically mentioned having difficulty 
getting to the full text of articles or other research materials. These two issues are 
frequently addressed by librarians working at the reference desk or staffing the chat 
reference service. While some issues are beyond the library’s control—students not 
enrolled for classes, for example, cannot get access to library materials even if they plan 
TABLE 3
Distribution of Graduate Student Population and Survey Participants,  
by Degree Sought 
Number of 
Graduate 
Students by 
Degree 
Percentage 
of Total 
Graduate 
Student 
Population
Number 
of Survey 
Participants 
by Degree
Percentage 
of Total 
Responses
Over/Under 
Representation 
of Population in 
Survey 
Non-degree 127 2.83% 6 0.75% –2.08%
Masters 3,399 75.77% 566 70.49% –5.28%
Doctoral 960 21.40% 231 28.77% 7.37%
TABLE 2
Distribution of Graduate Student Population and Survey Participants,  
On-Campus and Online Students
Number of 
Graduate 
Students 
Enrolled 
On-Campus 
or Online 
Percentage 
of Total 
Graduate 
Student 
Population
Number 
of Survey 
Participants 
Enrolled 
On-Campus 
or Online 
Percentage 
of Total 
Responses
Over/Under 
Representation 
of Population 
in Survey 
On-campus 2,840 63.98% 605 75.34% 12.03%
Online students 1,646 36.69% 198 24.28% –12.03%
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to continue graduate-level work—such comments are a reminder that these challenges 
remain a barrier to research. 
Twelve students also described difficulties searching for information resources 
that they needed for research projects, with a number of students describing finding 
articles as a major challenge. They encountered difficulty when trying to decide where 
and how to search for relevant articles, “finding niche articles,” “finding enough 
peer-reviewed sources” within the time frame of a shorter-term class, or choosing 
keywords that would lead to the most relevant sources. One online student mentioned 
having developed skills for narrowing searches after his/her program organized an 
on-campus residency in which the subject librarian for the program provided ap-
propriate instruction. 
Writing a Literature Review 
In addition to the challenge of locating articles, seven students described difficulties 
with knowing when to stop looking for articles and writing the results of their searches 
into research reports or literature reviews. Some students were overwhelmed by the 
prospect of “putting together” all of their literature into coherent narratives, or what 
one student described as “working it into a written sort of thing.” One student remarked 
that some students in their program were working through “hundreds of articles” as 
they began to work on their theses. But even with a large number of sources compiled, 
other students felt a “looming fear” that they would fail to include important work 
in their research projects, leading to a thesis committee asking them, “‘How did you 
not find this person?’” 
Accessing, Collecting, and Analyzing Data 
Five on-campus students talked about challenges accessing, collecting, and ana-
lyzing data. For some students, accessing the data they needed to answer their 
own research questions was difficult: either the data were simply unavailable, 
not suitable for their project, or held by an organization that was unwilling to 
release the data to the student. Other students said they did not know how to 
analyze data they had collected, with one going so far to say as to have “no idea” 
how to analyze the data being entered into a data analysis program. One student 
mentioned limited access to data analysis software, given that his/her department 
had only one computer with this software and the library computers did not have 
this particular program. 
Other Challenges
Beyond accessing information resources, writing a literature review, and working with 
data, students mentioned a range of other challenges and needed skills throughout the 
research process. These included finding funding for a research project, citing sources 
in the appropriate style, using various technology tools, and developing a poster to 
share research results. 
A surprising result from the qualitative portion of the study was the mention 
of what could be considered intellectual or personality attributes. When asked 
what skills they needed to develop to become effective and efficient research-
ers, nine on-campus students in four of the focus groups brought up intellectual 
skills like the need to be patient, flexible, or bold. These may have come to mind 
given the students’ awareness of the differences in expectations for graduate-level 
research compared to expectations in undergraduate programs. Three students 
in the focus groups also brought up these expectations when discussing their 
research challenges. 
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Survey Results 
Self-identified Research Needs Regardless of Group
Survey participants were asked to rate their ability to complete 18 different research-
related tasks using a 5-point Likert scale on which 1 was lowest confidence and 5 was 
highest confidence. Participants could also indicate that they were “not sure” of their 
ability to complete the skill. Respondents were not required to answer any of the 
questions, leading to a different number of responses for each question. Responses 
left blank or marked as “not sure” were excluded from this analysis. 
Table 4 shows the three skills that the participants rated highest and lowest in terms 
of their confidence in the described skill. The higher mean scores indicate that, overall, 
participants were most confident in their ability to cite sources in the appropriate style 
(M = 4.05), identify previously published research on their topics (M = 3.90), and access 
the full text of previously published research (M = 3.86), even though the focus group and 
interview participants reported difficulty finding and accessing the full text of resources. 
Lower mean scores indicate that participants were least confident in their ability to deter-
mine where to publish their research (M = 2.48), successfully apply for grant funding for 
their research (M = 2.05), and identify sources of grant funding for their research (M = 2.04). 
On-campus vs. Online
To help answer Research Question 1A (RQ1A), differences were identified between 
on-campus and online students’ confidence levels on research-related skills. To answer 
RQ1A, independent samples t-tests were used to investigate whether there were differ-
ences between on-campus and online students’ confidence levels on research-related 
skills. Four skills showed statistically significant differences between the two groups 
at P < .05 (see table 5). Effect sizes for the differences (r) are also shown on table 5. 
Overall, online students showed greater confidence in their ability to develop a poster 
presentation and to decide when to end the search for previously published research. 
On-campus students rated themselves more confident in their ability to access the full 
text of previously published research and access books needed for research. While 
these differences are significant, the effect sizes are small, indicating that the amount 
of variance in the mean scores between the two groups can be only partially explained 
by the students’ status as online or on-campus students. 
Master’s vs. Doctoral
To address Research Question 1B, differences between master’s and doctoral students’ 
confidence levels on research-related skills were compared using independent samples 
t-tests. There were significant differences in seven areas, with doctoral students report-
ing significantly higher confidence levels than master’s students in each (see table 6). 
Again, the effect sizes are small. 
TABLE 4
Highest and Lowest Rated Skills, All Students
Skill n Mean
Cite sources in the appropriate style 783 4.05
Identify previously published research on your topic 782 3.90
Access the full text of previously published research 781 3.86
Determine where to publish your research 753 2.48
Successfully apply for grant funding for your research 685 2.05
Identify sources of grant funding for your research 705 2.04
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Research Question 2 
Focus Group and Interview Results 
Learning Preferences 
In the focus groups with on-campus students and interviews with online students, 
participants described how they would prefer to learn new skills once they had de-
termined they needed them to complete their research. Given that they are generally 
not on campus to attend events, it is not surprising that online students preferred an 
online option for learning new skills. Some of the on-campus students, however, also 
indicated that they would like to see online options for learning research-related skills. 
In discussing their preferred format for learning new skills, 14 students, evenly split 
across the on-campus and online groups, said that they would like to have an option 
to view a video to help them learn new research-related skills.  
TABLE 5
Skills with a Significant Difference between On-campus  
and Online Students (P < .05)
Skill Campus n Mean Effect Size 
(r) 
Develop a poster presentation On-campus
Online
583
188
3.45
3.80
.19
Access the full text of previously 
published research
On-campus
Online
586
195
3.90
3.72
.08
Access books needed for research On-campus
Online
575
192
3.72
3.51
.02
Decide when to end the search for 
previously published research
On-campus
Online
564
189
3.04
3.30
.10
TABLE 6
Skills with a Significant Difference between Master’s and Doctoral Students
Degree Sought n Mean Effect 
Size  (r) 
Compile a literature review Master’s
Doctoral
553
229
3.51
3.74
.10
Determine where to publish your 
research
Master’s
Doctoral
520
227
2.37
2.74
.15
Preparing a conference proposal Master’s
Doctoral
522
220
2.94
3.39
.16
Cite sources in the appropriate style Master’s
Doctoral
550
227
4.00
4.17
.08
Access the full text of previously 
published research
Master’s
Doctoral
547
228
3.77
4.06
.17
Collect data Master’s
Doctoral
536
224
3.43
3.71
.12
Store or manage data Master’s
Doctoral
534
224
3.42
3.61
.08
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Survey Results 
Learning Preferences, All Students 
Participants ranked their preferences on 
five learning format options drawn from 
the qualitative data, from most preferred 
(scored as a 1) to least preferred (scored 
as a 5). This yielded an average score 
for each format that could be compared, 
with lower scores indicating that the 
option was more preferred among the 
participants (see table 7).
Among all participants who ranked 
their learning format preferences (n = 
712), “a video I could watch as needed” 
was ranked the most preferred among 
all the students (with the lowest overall score, M = 2.64), giving it a slight edge over 
“a website with images I could consult as needed” (M = 2.68) and “an in-person work-
shop” (M = 2.86). 
Learning Preferences, On-Campus vs. Online
To help answer Research Question 2A, the learning format preferences were compared 
between on-campus and online graduate students (see table 8). On-campus students 
showed the strongest preference for in-person workshops (M = 2.69), closely followed 
by a website (M = 2.71) and a video (M = 2.71). Online students showed a preference 
for a video (M = 2.32), with a website (M = 2.57) and a live online workshop (M = 2.80) 
following behind. 
Independent samples t-tests were run to determine whether these differences were 
significant. As shown on table 8, all formats except a website showed a significant dif-
ference in mean scores when comparing on-campus versus online students. 
Learning Preferences, Master’s vs. Doctoral
Learning format preferences were compared between master’s and doctoral students 
to help answer Research Question 2B. Master’s students showed a preference for a 
video (M = 2.59), followed by a website (M = 2.75) and an in-person workshop (M 
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=2.95). Doctoral students showed a preference for a website (M = 2.54), followed by 
an in-person workshop (M = 2.66) and a video (M = 2.76). 
Independent samples t-tests were run to determine if the differences among these 
two groups were significant. In this case, only two learning formats (in-person work-
shops and online workshop) showed significant differences at P > .05.
Discussion 
Needs across the Research Spectrum
The findings suggest that graduate students have research needs in a wide range 
of areas, from foundational skills such as choosing effective keywords, known item 
searching, and accessing article full text, to advanced skills like finding and analyzing 
data and disseminating research findings. While the qualitative findings reveal the 
scope of these needed skills, the quantitative findings give a more detailed picture 
of where these needs are distributed across different groups of graduate students. 
Breaking down the data in this way provides evidence for whether and how to tailor 
instructional offerings to the needs of specific groups.
Both on-campus and online students discussed difficulties in finding and accessing 
research materials in the qualitative portion of the study, though the survey results 
indicated that, overall, students were more confident in their ability to find and cite 
sources in comparison to other research-related skills. The students differed, however, 
in their self-described need to find and analyze data and to develop certain intellectual 
and personality attributes to become effective researchers. These needs were only 
identified by students in the on-campus programs. While this does not necessarily 
mean that these skills are not relevant to the students in the online programs, these 
challenges appear not to be a priority to this group, as they were not mentioned by 
any online students in discussing difficulties they had faced. Instead, they focused on 
access and searching challenges. 
The quantitative findings show that master’s students have significantly less confi-
dence than doctoral students in several research-related skills. These skills include both 
what could be considered more foundational (like citing sources) and more advanced 
(such as storing and managing data). Libraries should consider how they can better 
support master’s students specifically in gaining these skills. This can be trickier than it 
may first appear, since many institutions, like Ohio University, offer graduate courses 
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that include both terminal master’s and doctoral students. Librarians could reach out 
directly to master’s students, especially those who will be writing a thesis or intend 
to apply to a doctoral program, by asking graduate thesis advisors to help spread the 
word about research skills support services to these students.
Additionally, online students reported lower confidence levels than on-campus 
students in foundational skills related to accessing materials needed for research. 
This suggests that libraries should do more to help online students understand how 
to navigate online library resources and find the full-text link or link resolver in data-
bases, as well as to promote Interlibrary Loan services and options for sending books 
to off-campus students. 
Some Online Learning Options Are Popular—But Not Synchronous Formats
The qualitative findings suggest that on-campus as well as online students are open 
to learning research skills through online formats. This is backed up by the survey 
findings, with the two most preferred formats overall being videos that can be watched 
when needed and websites with text and images. These preferences persist when the 
results are broken down by group. While on-campus graduate students rated in-person 
workshops as their most preferred format, this was followed closely by websites and 
videos, which were the two formats most preferred by online students. Similarly, 
videos were rated the most preferred format by master’s students, and websites were 
rated most preferred by doctoral students. The popularity of text- and image-based 
websites as well as videos among graduate students provides support for creating 
online guides using platforms such as LibGuides or WordPress for this population. 
On the other hand, librarians should be wary of investing time or resources in live 
online workshops for graduate students. The live online workshop format was rated 
at or near the bottom by both online and on-campus students and by both master’s 
and doctoral students. This confirms anecdotal observations of many librarians at the 
researchers’ institution who have offered online workshops in the past. The fact that 
“a video that I could watch when needed” was rated the highest overall and in the 
top three preferred formats for all groups suggests that it is the synchronous nature 
of the live online workshop that graduate students do not like, rather than the online 
format itself.
In-Person Workshops over In-Class Presentations
Unlike their online cousin, in-person workshops were ranked as one of the more highly 
preferred formats by graduate students. Given the low attendance at workshops offered 
by Ohio University, the researchers found this result particularly surprising and worthy 
of further exploration, as will be discussed below in “Directions for Future Research.”
By contrast, in-class presentations were one of the least preferred formats. It may be 
disheartening to see in-class presentations rated so low, as this is a common way for 
librarians to provide instruction, but this finding supports the researchers’ suspicion 
as well as literature indicating one-shot sessions are insufficient for graduate students. 
Considered in light of graduate students’ preference for asynchronous online options 
(such as videos and websites) and in-person workshops, these results suggest that 
graduate students want to be able to choose when and where they learn the skills they 
need for their research. 
Directions for Future Research
The workshop model offers a promising solution to the problem, articulated at the 
outset of this paper, of how libraries can offer support and instruction to graduate 
students across campus in learning the skills they need for their research, without 
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requiring each subject librarian to provide the entirety of this instruction for the stu-
dents in their departments. As noted above, the fact that workshops often have low 
attendance makes it all the more surprising that this format was rated among the most 
highly preferred by graduate students. This finding suggests that it may not be the 
format itself but rather the content, timing, and promotion that contributes to low at-
tendance. Future research could look at whether adjusting these variables, combined 
with offering instructional content based on the research needs identified in this study, 
leads to better attendance. It is also worth exploring other measures for success than 
attendance, like assessing how much attendees learned from the workshop by follow-
ing up with them after some time has passed.
This study offers evidence for libraries to continue exploring ways to implement an 
Information Commons model to support their graduate students. The qualitative find-
ings suggest some graduate students do not receive adequate support and instruction 
from their academic programs in accessing, collecting, and analyzing data. While these 
skills could be taught to a limited degree in a workshop setting, graduate students 
would benefit from additional support in the form of a dedicated space with drop-in 
help and research computing programs they can use if their departments don’t offer 
them. Future research might consider whether this type of dedicated space, paired 
with a robust workshop series and drop-in help, perhaps in conjunction with other 
research-focused units on campus (such as the Office of Research or the Grants Office, 
among others), could contribute to the cultivation of the intellectual and personality 
attributes that respondents in the qualitative portion of the study identified as impor-
tant to becoming effective researchers. In researching the feasibility of this approach 
at their campuses, future researchers may consider reaching out to the Graduate Col-
lege or other graduate student-focused organizations during the survey-development 
stage. Although the present study asked participants about research skills that are not 
traditionally considered “library skills,” feedback from nonlibrarians who work with 
graduate populations could add to the robustness of a study by ensuring that a broad 
range of skills are addressed.
Finally, a point of future analysis could be to compare differences in research needs 
and learning format preferences across disciplines. Although the survey included data 
on the academic college of each respondent, there were not enough responses from 
each of the 10 academic colleges to draw meaningful distinctions among them. A future 
study could avoid this pitfall by comparing across general disciplinary categories (social 
science, natural science, and others) as opposed to academic college. 
Reflections on the Research Design 
A unique aspect of this study was its sequential exploratory mixed-method design. An 
overall goal was to learn what graduate students identify as research needs in a way 
that avoided, as much as possible, imposing the researchers’ preconceived ideas. The 
researchers also wanted to design a study that would be effective in producing data 
about the unique population at Ohio University; thus, it was important to develop a 
survey based on qualitative themes identified by Ohio University graduate students, as 
opposed to one based on another institution’s population. Starting with focus groups 
and interviews helped reveal a range of challenges faced by Ohio University gradu-
ate students, which the researchers then used as a basis for their survey. The range of 
these challenges was wider than the researchers anticipated, with graduate students 
expressing needs in areas that the researchers might have considered too foundational 
to ask about had they developed the survey from scratch. The survey results bore 
this out, enabling the researchers to identify which segments of the graduate student 
population need support in certain areas.
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There is a connection to be drawn between implementing this type of research de-
sign and practicing evidence-based librarianship. Because it explores a specific user 
population’s needs without imposing a predetermined set of ideas, the sequential 
exploratory mixed-method design lends itself particularly well to gathering data to 
inform practice at a specific library. To that end, the authors have attempted to describe 
the methods and results of this study in a clear enough way that other librarians could 
replicate them. It is hoped that this will empower other librarians to use the research 
design described in this paper to gather evidence to inform practice at their own local 
institutions. 
Conclusion 
This study contributes to a growing body of literature on library support for graduate 
students. Results indicate that graduate students prefer to learn research skills through 
formats they can access on demand or attend when they need them, rather than during 
class. The fact that many graduate students take research methods classes at the start 
of their programs, and that doctoral students continue working on dissertations for 
years after finishing coursework, are additional reasons to develop opportunities for 
continued learning and retooling outside of coursework. Therefore, the researchers 
recommend that librarians focus on ways to provide research instruction to graduate 
students in formats that can be accessed or attended when needed, while at the same 
time focusing extra effort on marketing to key groups that have been shown to have 
lower confidence in various research skills (namely, master’s students and online 
students). 
Finally, the results of this study add to the case for libraries to partner with other units 
on campus in offering instruction for graduate students. Graduate students showed 
low confidence ratings in many areas that are not the traditional purview of library 
instruction, such as determining where to publish, securing grant funding, and data 
analysis. Although some universities may have units within the library that work in 
these areas, at Ohio University, as at many others, specialties in these areas reside in 
units across campus. It is important for libraries to use their central position to connect 
graduate students with specialists across campus.
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APPENDIX A. Focus Group and Interview 
Questions
1. Describe a recent research project that you completed for your graduate program. 
2. What would you say were the biggest challenges in completing a research project? 
3. Where did you learn how to do research? 
4. Where do you go when you need help with a research project?
5. What kinds of skills do you think you need to develop to become a more effective 
or efficient graduate student or researcher? If there are any skills that you don’t 
think you need to learn yourself, what skills do you think are most important for 
a graduate student to be effective and efficient? 
6. If you realized that there was a skill you needed to learn, such as [moderator: list 
something mentioned by the participants as a skill they would like to learn], where would 
you want to learn that skill? 
 □ Possibilities: In class? Via an online workshop? Through a self-paced video 
tutorial? By text-based directions on a website?
7. What would be the best way for you to learn about opportunities to develop your 
research skills? 
 □ Possibilities: via e-mail? A social networking site like Facebook or Twitter? 
On a website you visit frequently? Elsewhere? 
8. What one thing do you think is most important for the library to offer to gradu-
ate students?
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APPENDIX B. Survey Questionnaire 
Skills Questions
Participants rated their 
confidence to complete 
the following tasks as 
poor, fair, good, very 
good or excellent (on a 
scale from 1-5) 
Writing & Sharing
• Compile a literature review
• Writing up the results of your research
• Determine where to publish your research
• Write about previous research without plagiarizing 
• Develop a poster for presentation 
• Prepare a conference proposal 
Research Sources
• Cite sources in the appropriate style
• Identify previously published research on your topic
• Access the full text of previously published research
• Keep track of or organize citations of previously 
published research
• Access books I need for my research
• Decide when to end the search for previously published 
research
Funding 
• Identify Sources of grant funding for your research
• Successfully apply for grant funding for your research 
Data
• Analyze qualitative data
• Analyze quantitative data
• Collect data
• Store or manage data
Technology Questions Is there any software or computer program you will need to 
learn in order to complete research in your program, such as 
software for data analysis or visualization? Yes/No/Not Sure 
If yes: Please list the programs you will need to learn how to 
use to complete research in your program. 
Citation Management 
Questions
Do you use a citation management tool to keep track of 
research sources? Examples of these tools include RefWorks, 
Zotero, Mendeley and EndNote. Yes/No/Not Sure 
If yes: Which tool(s) do you use? 
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Learn Format 
Questions 
If you found yourself in a situation where you needed to learn 
a new skill in order to successfully complete a research project, 
how would you prefer to learn that skill? 
Please rank your preferred learning options from 1 to 5 with 1 
being preferred in most cases and 5 being preferred least often. 
• A live online workshop
• A video I could watch when needed
• A website with images and text that I could consult as 
needed
• An in-person workshop
• A presentation in your regular classes
Are there any preferred methods of learning a new skill that are 
not on this list? Yes/No
If yes: What other method of learning a new skill would you 
prefer?
Experience Questions
Participants answered 
these questions on a 
five-point Likert scale 
from strongly disagree 
to strongly agree, with 
the exception of the 
question about not using 
particular resources. 
Please indicate whether you agree or disagree with the 
following statements about your experience using the Ohio 
University Libraries’ resources and services. 
• Ohio University Libraries staff are available to answer my 
questions.
• Ohio University Libraries staff are able to answer my 
questions.
• I have access to the information resources I need through 
the Ohio University Libraries
• I feel well-informed about the resources and services 
available to me through the Ohio University Libraries
Please indicate whether you agree or disagree with the 
following statements about your experience as a graduate 
student. 
• My program and coursework helped me learn the skills I 
need to become an effective and efficient researcher
• My undergraduate program prepared me for graduate-
level expectations of student research skills 
Have you ever decided not to use a particular information 
resource (such as a journal article or dissertation) because you 
were not able to access the document at the time you needed 
it? Yes/No 
Open-Ended Is there anything else you would like to let us know about 
learning research skills? 
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